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[57] ABSTRACT
A propargyl ester compound of the formula (1),

- ®Dm . @
Z~-COCH,C=CH

wherein R1lis hydrogen, halogen, C1-C4alkyl or C1—Cy4
alkoxy; Z 1s Cs5-Cio alkylene which may be substituted
with C1-C4 alkyl; and m is an integer of from 1 to 5;
with the proviso that when m is an integer of 2 or more,
the substituents represented by Rl may be the same or
different; is incorporated into an acaricidal composition
as an active ingredient, which can be used for control-
ling acarines.

8 Claims, No Drawings
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PROPARGYL ESTER COMPOUNDS, ACARICIDES
CONTAINING THE SAME AS AN ACTIVE
INGREDIENT AND AN ACARICIDAL METHOD

3

The present invention relates to an acaricide, particu-
larly an acaricide suitable for controlling house dust
mites.

DE-A-3230775A1 discloses that a certain kind of
propargyl ester compound can be used as an active 1p
ingredient for insecticides and spider mite-controlling
agents. These compounds, however, may not always be
satisfactory as an active ingredient for acaricides, par-
ticularly acaricides for house dust mites in terms of
persistency and the like. 15

In view of such a situation, the present inventors have
extensively studied to develop an excellent acaricide,
and as a result have found that a propargyl ester com-
pound of the formula (I),

20
R (ﬁ} €
Z—COCH-C=CH

25
wherein R1is hydrogen, halogen, C1~C4 alkyl or C;~Cq
alkoxy; Z is Cs—-Cjo alkylene which may be substituted
with C1-Cy4 alkyl; and m is an integer of from 1 to 5;
with the proviso that when m is an integer of 2 or more,
the substituents represented by Rl may be the same or 30
different; has an excellent acaricidal activity. The pres-
ent inventors thus completed the present invention.

The present invention provides a propargyl ester
compound of the formula (I) (hereinafter referred to as
present compound), an acaricidal composition contain- 35
ing the compound as an active ingredient and a method
for controlling acarines by applying the composition.

The present compound is excellent in immediate ef-
fect and persistency about acaricidal activity, and fur-
ther 1t has no such offensive odor as would become a 49
problem.

In the present compound, the C;-C4 alkyl group in
Rland Z includes for example methyl, ethyl, n-propyl,
isopropyl and n-butyl. The halogen atom in R! includes
for example fluorine, chlorine and bromine. The C{-C4 45
alkoxy group in R*includes for example methoxy, eth-
OXy, n-propyloxy, isopropyloxy and n-butvloxy and the
like.

Of the present compounds represented by the for-
mula (I), preferred are compounds having a molecular s,
weight of about 230 to about 300.

The present compound can be produced, for exam-
ple, by the following methods. Method A:

A method including the step of reacting an acid hal-

ide compound of the formula (I1), 55
®D)m 0 &
|
Z—CX
60

wherein R!l, Z and m are as defined above, and X is
chlorine or bromine, with propargyl alcohol in the
presence of a base. '

This reaction 1s usually carried out in a solvent. The 65
usable solvent includes ethers (e.g. diethyl ether, tetra-
hydrofuran and dioxane), aromatic hydrocarbons (e.g.
toluene, benzene and xylene), hydrocarbons (e.g. n-hex-

2

ane, n-heptane and cyclohexane), halogenated hydro-
carbons (e.g. methylene chloride, chloroform, carbon
tetrachloride, 1,2-dichloroethane and chlorobenzene),
esters (e.g. ethyl acetate and methyl acetate), water,
nitriles (e.g. acetonitrile), polar solvents (e.g. N,N-dime-
thylformamide, N,N-dimethylacetamide, N-methylpyr-
rolidone, dimethyl sulfoxide and pyridine) and the mix-
tures thereof.

When this reaction is carried out in a two-phase sys-
tem using water as a solvent, the reaction can be accel-
erated by using a phase transfer catalyst such as tetra-n-
butylammonium bromide, benzyltriethylammonium
chioride and the like.

The usable base includes organic bases (e.g. pyridine,
triethylamine), alkali hydroxides (e.g. sodium hydrox-
1de and potassium hydroxide) and alkali carbonates (e.g.
sodium carbonate and potassium carbonate).

‘The reaction temperature is usually within the range
of from —20° C. to the boiling point of the solvent used,
preferably from 0° C. to 50° C.

The molar ratio of the starting materials and base
used for the reaction can be optionally determined.
However, it is advantageous to carry out this reaction
using the acid halide compound, propargyl alcohol and
the base in an equimolar ratio or a ratio near equimolar
ratio.

Method B

A method including the step of reacting a carboxylic
acid compound of the formula (III),

(Rl)m O (I11)

I
Z—COH

wherein R, Z and m are as defined above, with propar-
gyl alcohol in the presence or absence of a dehydrating
agent.

(a) When the dehydrating agent is not used, the reac-
tion can be carried out without a solvent. In the
case a solvent 1s used, the solvent includes polar
solvents (e.g. N,N-dimethylformamide, N,N-dime-
thylacetamide, N-methylpyrrolidone and dimethy]
sulfoxide), aromatic hydrocarbons (e.g. benzene,
toluene and xylene), chlorobenzene and the like.
The reaction temperature is usually within the
range of from 50° C. to 250° C.

If necessary, acidic substances such as sulfuric acid,
benzenesulfonic acid, p-toluenesulfonic acid, activated
silica gel, etc. can be used as a catalyst for reaction in an
amount of 0.0001 to 1 part by weight per part by weight
of the carboxylic acid compound of the formula (III).

‘The molar ratio of the starting materials used for the
reaction can be optionally determined, but it is advanta-
geous to carry out this reaction at an equimolar ratio or
a ratio near equimolar ratio.

(b) In the case a dehydrating agent is used in this
reaction, the dehydrating agent includes for exam-
ple carbodiimides (e.g. dicyclohexylcarbodiimide
and l-ethyl-3-(3-dimethylaminopropyl)carbodii-
mide), inorganic dehydrating agents (e.g. silicon
tetrachloride) and the like. A solvent is not always
necessary, but an inert organic solvent may be
used. The inert organic solvent includes for exam-
ple aliphatic hydrocarbons (e.g. n-pentane, n-hex-
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ane and n-heptane), aromatic hydrocarbons (e.g.
benzene, toluene and xylene), chlorinated hydro-
carbons (e.g. methylene chloride, chloroform, car-
bon tetrachloride, tetrachloroethylene, 1,2-
dichloroethane, chlorobenzene and o-dichloroben- 35
zene), esters (e.g. methyl acetate and ethyl acetate),
amides (e.g. N,N-dimethylformamide, N,N-dime-
thylacetamide and N-methylpyrrolidone), nitriles
(e.g. acetonitrile), ethers (e.g. diethyl ether, tetra-
hydrofuran and dioxane), pyridine, cyclohexane
and the like.

The reaction temperature is usually within the range
of from —20° C. to +100° C. The molar ratio of the
starting materials and dehydrating agent used for the
reaction can be optionally determined. However, it is
advantageous to carry out this reaction using the car-
boxylic acid compound, propargyl alcohol and the de-
hydrating agent in an equimolar ratio or a ratio near
equimolar ratio."

10

20
Method C

A method including the step of reacting the carbox-
ylic acid compound of the foregoing formula (III) with

a compound of the formula (IV), 25

Y—CH;—C=CH (IV) (1av)

wherein Y is halogen (e.g. chlorine, bromine), mesyloxy
or tosyloxy, in the presence of a base.

‘The usable base includes alkali hydroxides (e.g. so-
dium hydroxide and potassium hydroxide), alkali car-
bonates (e.g. sodium carbonate and potassium carbon-
ate.), alkali metal hydrides (e.g. sodium hydride), or-
ganic bases (e.g. triethylamine) and the like.

The usable solvent includes ketones (e.g. acetone and
methyl ethyl ketone), ethers (e.g. diethyl ether, tetrahy-
drofuran and dioxane), aromatic hydrocarbons (e.g.
toluene, benzene, xylene and chlorobenzene), non-
aromatic hydrocarbons (e.g. n-hexane, n-heptane and
cyclobexane), esters (e.g. ethyl acetate and methyl ace-
tate), nitriles (e.g. acetonitrile), polar solvents (e.g. N,N-
dimethylformamide, = N,N-dimethylacetamide, N-
methylpyrrolidone and dimethyl sulfoxide), pyridine
and the mixtures thereof.

The reaction temperature is usually within the range
of from —20° C. to 4 100° C., preferably 0° C. to 50° C.
‘The molar ratio of the starting materials and base used
for the reaction can be optionally determined. How-
ever, it is desirable to carry out this reaction using the 0
carboxylic acid compound, the compound of formula
(IV) and the base in an equimolar ratio or a ratio near
equimolar ratio.

In this reaction, the carboxylic acid compound of the
formula (III) can be replaced by its alkali metal salt. In >
such a case, the presence of the base is not always neces-

sary.

30

35

45

Method D
A method including the step of reacting an ester
compound of the formula (V),
R O V)
| 65
Z—COR?

15 .

4

wherein R!l, Z and m are as defined above, and R2 is
C1-C3 alkyl (e.g. methyl, ethyl, n-propyl), with propar-
gyl alcohol in the presence of a catalyst.

This reaction can be carried out without a solvent. In
the case a solvent is used, the solvent includes ethers
(e.g. diethyl ether, tetrahydrofuran and dioxane), aro-
matic hydrocarbons (e.g. toluene, benzene and xylene),
aliphatic hydrocarbons (e.g. n-hexane, n-heptane and
cyclohexane),, halogenated hydrocarbons (e.g. methy-
lene chioride, chloroform, carbon tetrachloride, 1,2-
dichloroethane and chlorobenzene), and the like.

The usable catalyst includes acidic substances such as

sulfuric acid, p-toluenesulfonic acid, benzenesulfonic
acid and the like.
The reaction temperature is usually within the range
of from 50° C. to either the boiling point of the solvent
used or 200° C. The molar ratio of the starting materials
used for the reaction can be optionally determined, but
it 1s desirable to use propargyl alcohol in an amount of
2 moles or more per mole of the ester compound of the
formuia (V). The catalyst can be used in an amount of
0.0001 to 1 part by weight per part by welght of the
ester compound.

After completion of the reaction, the desired present
compound can be obtained by subjecting the reaction
solution to the usual after-treatment such as extraction
with an organic solvent, concentration and the like. If
necessary, the resulting compound can be purified by
the usual operations such as chromatography, distilla-
tion, recrystallization and the like.

Some of the thus obtained compounds contain an
asymmetric carbon. The compound of the present in-
vention includes each of the optically active isomers
((+)-and (—)-isomers) and the mixtures thereof in an
optional ratio.

The acid halide compound of the formula (IT) can be
produced from the carboxylic acid compound of the
formula (III) by the methods described in J. Amer.
Chem. Soc., 67, 408 (1945), J. Chem. Soc., 79, 602
(1902) and the like.

Commercially available products may be used for the
carboxylic acid compound of the formula (III). Alterna-
tively, the carboxylic acid compound may be produced
according to the method described in Nippon Kagaku
Zasshi, Vol. 88, No. 6 (1967), etc., or the methods de-
scribed in Org. Synth., I, 436 (1941) and Org. Synth. II,
474 (1943).

The ester compound of the formula (V) can be pro-
duced according to the methods described in Chem.
Ber. 90, 1519 (1957), Liebigs Ann Chem. 690, 79 (1965)
and the like.

Some examples of the present compound are shown
in Table 1, but the present compound should not be
interpreted as being limited to these examples.

TABLE 1
__ Compounds of the formula (I)

R Z

H < CHyyz
H +CHa)g
H +CHy)y
H '('CHZ')E
H

¢CHy¥y
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TABLE 1-continued
Compounds of the formula (T)
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TABLE 1-continued
Compounds of the formula (T)

(Rl)m Z (Rl)m Z
5
H --CH2915- i (|:H3
CH»3xCH-CH
. (I:H3 < CHy )y CH¢CHyos
«+CHy¥zCH— = (I:HB
10
- CH-CH
. (l;H3 <CHz)z
€CH2yxCH— =l ?ZHS
—CH-CH2Y
H (I:H3 i §
S
~CHyy7 CH— e (I:ZHS
< CH233r CH-€CH>
H T " i
~CH¥yxCH— +Cl (I:ZHS
20 - CHy ¥y CH—CHy—
H ?HB
~CHyyz CH— H ?ZHS
+CHy»» CH~CH>
H (1321'15 ? .
~CHyy7CH— = & - '[ljZHS
< CH3yCH—CH—
H (|32H5
< CHyyrCH— " (':ZHﬁ
10 —CH;—CH~CHy)y
~CHy7CH— & (|:2H5
—CH-¢CHayz
H Ii-C3H‘?
+CH)y CH— 33 +cl o
—CH-CH2)7
H T-C4H9
ot ; e
" +CHy»xCH-¢CHaJy
H T
- C;H
€ CH97 CH-¢ CHy Yy o
CHz3xCH—
H T
< CHyyy CH—CHy— 45 4-CHj3 CHy)rr
o ‘I:HB 3-CHs3 CHy ¥
—CH;—CH-CHy37 2-CHj3 < CHzr
H ‘l'«‘HB 20 4+CH
3 +CH
—CH-CH> ¥z >
3-CHj
] <|3H3 < CHr
~CH37 CH—CH,— 55 2-CH; TCHYY
H (|3H3 4-CH4 < CH>z
CCH)yCHCH2)x
| | 3-CH3 < CHa g
| 2-CH
< CHzyy CH-¢CHy)y 3 T
. (l:H?’ 2,4-(CHz3)? ~+CHr
—CH;—CH~CHy )7 65 4-1-C3Hy < CHajz
H CH3
I 4-n-C4Hg CH

—CH-¢CHz)r
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TABLE 1-continued
Compounds of the formula (T)
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TABLE 1-continued
Compounds of the formula (I)

R, - Z R Z
M A : 4F € CHadg
| 2
2,4,6-(CH3)3 ~CHozr - |
< CH2515—
4-F -+CH
5 3,4-F»
10 CHa)r
2-Cl
CH
< CHz 3.4-F, & CHy -
3-Cl
CH
< CHo)z 4-CH; CHyy
2,3-Chy < CHyr 15 «CH,
| <CH)y
3,4-Cl, CHo)r ‘
4-CH> (I:H:;
2,6-Ch <CHyr - +CHy97CH—
3,5-Cly «CHo)r 4-CHj3 (I:2H5
| < CHy9zCH—
2-OCHj3 <CH)r a
4-F " CHj
3-OCH; CH 25 l
<CHjs ~CHyyzCH—
4-OCH
3 - CHa)r 4-CHj <|3H3
4-0C2H5 -(-CHZ)S' 30 | '('CHzﬁ's‘ CH—
4-CH
<CH;93zCH—
2,3-(CHz3)2, 4-OCH3 ‘(—CH2)3'
4-CHj3 (l:HS
. 35
3-CH3, 4-0OCH; “CH)z ~CH3xCH-¢CHy s
2,3,5-Cl3 < CHy)z 4-CHj3 (|3H3
~CHy3rCH—CH)—
2,3,4-Cl HOHS (|:H3
3y 3 CH
T CHys — CHy—CH-CHyJr
4-n-C3H
g bl “CHyz 4-CH3 (|3H3
45 _—
4—(.?1 '('CHZ)S' CH-CHx)z
4-CHj; CH
3,4-Cly CHpr | [
< CHy3zCH—CH,—
4-Cl ~+CH |
2
% S0 4-CH; (I:H3
3-Cl ~“CH2¥z “CH,97CH-¢CHy s
2-Cl '6CH2')3' 4-CH3 (i:H3
55 < CH2)z CHCCH2I7
3,4-Cl» +CHy)z
e T I
~CH)r —CHy—CH~CHyz
3-Cl <CHz)g 60 3-CH3 <|3H3
4-CHj3 CH3
+Cl <CH2I15~ |
< CH233CH-CCH)z
4+r 65 ’
<CHz
77 4-CH3 (|:H3
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TABLE 1-continued
Compounds of the formula ()
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TABLE 1-continued
Compounds of the formula (I)

R Z
3-Br +CHoyr
2,4-Bry - CHo)r
Z-F, 4-Br '(_CH?..)T
2-Cl, 4-Br +CHyr
3-Br, 4F +CHy)r
54k +CHor
2,5-F4 +CHyr

Mites which can be controlled by the present com-
pound include for example the following: House dust
mites: Epidermoptidae represented by (Dermatophag-
oides farinae Hughes) and Dermatophagoides pteronys-
sinus; Acaridae represented by common grain mite
(Tyrophagus putrescentiae) and brown legged grain mite
(Aleuroglyphus ovatus); Glycyphagidae represented by
Glycyphagus privatus Oudemans, furniture mite (Glycy-
phagus domesticus) and groceries mite (Glycyphagus
destructor); Cheyletidae represented by Cheyletus
malaccensis Oudemans and Cheyletus fortis Oudemans:
Tarsonemidae; Chortoglyphus spp.; and Haploch-
thoniidae. Ticks and parasitic mites of domestic animals:
Ixodidae such as Boophilus microplus, etc.; Ornithonyssus
bacoti Hirst, fowl mite (Ornithonyssus sylviarum Canes-
trini et Fanzago, poultry mite (Dermanyssus gallinae),
etc.

When the present compounds are used as an active

in gredient for acaricides, they may be used as they are

R Z
5
4-F CIIH3
—CH-CH¥r
4-F CoHs -
—-(I'JI-I-f-CH 10
297
4-CH3 C|32H5
¢CH; 3y CHCHa )z
4-CH> ?ZHS 13
€< CH97CH—CH;—
4-CHj3 (EZHS
~CH>)y CHCHyyr 20
4-.CHs (|32Hs
- CHzyyCH—CH—
4-CHj3 (IJZHS 25
-—CH;—CH-<CHy)7
4-CHj3 (l'.‘.gHs
—CH-¢CHy97 30
4-CH3 (|:2HS
—CH-CHz3z
4-CHjz ?2H5 35
€ CH37CH-€CHyJy
2,3-(OCHz), +CHayr
2,6(OCH 40
,6-(OCH3)2 < CHoyr
2-0C->Hs, 3-OCH3 < CHo)r
2,3-(0CHs) ~+CHy¥r 45
3-F, 40OCH3 < CHor
2,4-(OCH3)2 ““CHyr
50
2,5-(OCH3)2 +CH)r
3,4(0OCHs), = CHo)r
3-0C2Hs, 40OCH3 € CHo)r 55
3,5(OCH3)» +CHyr
2,5-(CH3)2, 4OCHj3 CHorr
60
2,3-(CHz),, 4-OCH» +CH)r -
4-Br < CHo)r
4-Br <CHy¥yr 65
2-Br '(-CHZ)S'

without adding any other ingredients. Usually, how-
ever, they are formulated into oil sprays, emulsifiable
concentrates, wettable powders, flowable concentrates,
dusts, aerosols, smoking formulations, foggings, poison
baits, mite-controlling sheets and the like. In preparing
these formulations, the present compounds are mixed
with a solid carrier, a liquid carrier, a gaseous carrier, a
bait or the like, or impregnated into a base material such
as porous ceramic plates, non-woven fabrics, etc., and if
necessary a surface active agent and other auxiliaries for
formulation are additionally added. These formulations
contain the present compound as an active ingredient in
an amount of usually 0.01 to 95% by weight.

The solid carrier used in the formulation includes for
example fine powders or granules of clays (e.g. kaolin
clay, diatomaceous earth, synthetic hydrated silicon
dioxide, bentonite, Fubasami clay and terra alba), talcs,
ceramics, other inorganic minerals (e.g. sericite, quartz,
sulfur, activated carbon, calcium carbonate and hy-
drated silica) and the like. The liquid carrier includes for
example water, alcohols (e.g. methanol and ethanol),
ketones (e.g. acetone and methyl ethyl ketone), aro-
matic hydrocarbons (e.g. benzene, toluene, xylene, eth-
ylbenzene and methylnaphthalene), aliphatic hydrocar-
bons (e.g. hexane, cyclohexane, kerosene and gas oil),
esters (€.g. ethyl acetate and butyl acetate), nitriles (e.g.
acetonitrile and isobutyronitrile), ethers (e.g. diisopro-
pyl ether and dioxane), acid amides (e.g. N,N-dimethyl-
formamide and N,N-dimethylacetamide), halogenated
hydrocarbons (e.g. dichloromethane, trichloroethane
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and carbon tetrachloride), dimethyl sulfoxide, vegeta-
ble oils (e.g. soybean oil and cotton seed oil) and the
like. The gaseous carrier, i.e. a propellant, includes for
example freon gas, butane gas, LPG (liquefied petro-
leum gas), dimethyl ether, carbon dioxide gas and the
Iike.

The surface active agent includes for example salts of
alkyl sulfate, salts of alkylsulfonate, salts of alkylarylsul-
fonate, alkyl aryl ethers and their polyoxyethylenized
products, polyethylene glycol ethers, polyhydric alco-
hol esters, sugar alcohol derivatives and the like.

The auxiliaries for formulation such as fixing agents,
dispersing agents, etc. include for example casein, gela-
tin, polysaccharides (e.g. starch powder, gum arabic,
cellulose derivatives and alginic acid), lignin deriva-
tives, bentonite, sugars, water-soluble synthetic poly-
mers (e.g. polyvinyl alcohol, polyvinyl pyrrolidone and
polyacrylic acids) and the like. The stabilizing agents
include for example PAP (isopropyl acid phosphate),
BHT (2,6-di-tert-butyl-4-methylphenol), BHA (a mix-
ture of 2-tert-butyl-4-methoxyphenol and 3-tert-butyl-4-
methoxyphenol), vegetable oils, mineral oils, surface
active agents, fatty acids and their esters and the like.

The base material for the poison bait includes for
example bait components (e.g. grain powders, vegetable
oils, sugars and crystalline cellulose), antioxidants (e.g.
dibutylhydroxytoluene and nordihydroguaiaretic acid),
preservatives (e.g. dehydroacetic acid), preventives for
eating by mistake (e.g. red pepper powder), attracting
perfumes (e.g. cheese perfume and onion perfume) and
the like. |

The preparations thus obtained are used as they are or
diluted with water or the like. Also, they may be used in
mixture with other acaricidally active compounds, in-
secticidally active compounds (e.g. tetramethrin and
d-allethrin), insecticidally and acaricidally active com-
pounds (e.g. d-phenothrin), microbiocides, synergists,
feeds for animals and the like. Alternatively, they may
be used separately and yet simultaneously without being
mixed together.

The emulsifiable concentrates, wettable powders,
flowable concentrates, etc. containing the present com-
pound as an active ingredient are usually applied after
diluted with water to a concentration of from 0.1 ppm
to 300 ppm. The oil sprays, granules, dusts, fumigants,
smoking formulations, aerosols, foggings, poison baits,
mite-controlling sheets, etc. containing the present com-
pound as an active ingredient are usually applied as they
are.

Both the dosage rate and the concentration of the
active ingredient of these formulations vary depending
upon the kind of the formulations, when, where and
how these formulations are applied, the kind of mites,
the degree of damage by mites, etc., and may be in-
creased or decreased irrespective of the ranges men-
tioned above.

The present invention will be illustrated in more de-
tail with reference to the following production exam-
ples, formulation examples and test examples, but it
should not be interpreted as being limited to these exam-
ples.

First, production examples for the present com-
pounds will be shown.

Production Example 1

Production of compound (1) by Method A
65.7 Grams of 6-phenylhexanoyl chloride was added
by drops to a mixture of 19.2 g of propargyl alcohol,

10
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34.7 g of triethylamine and 500 ml of dry toluene with
stirring and ice-cooling. After dropwise addition, the
resultant solution was stirred for additional 12 hours at
room temperature. The thus stirred solution was poured
into ice water. The toluene layer was separated from
the resulting mixture. The aqueous layer was extracted
once with toluene. These toluene layers were com-
bined, washed with water and then with an aqueous
saturated sodium chloride solution, and dried over an-
hydrous magnesium sulfate. The solvent was distilled
off from the dried layer under reduced pressure. The
resulting residue was distilled under reduced pressure to
obtamn 157.9 g of propargyl 6-phenylhexanoate.

Yield: 81% -

b.p.: 125°-130° C./0.2 mmHg

np?20; 1.5031

Production Example 2
Production of compound (2) by Method A

544 Milligrams of 7-phenylheptanoyl chioride was
added by drops to a mixture of 135 mg of propargyl
alcohol, 191 mg of pyridine and 20 ml of dry toluene
with stirring and ice-cooling. After dropwise addition,
the resultant solution was stirred for additional 12 hours
at room temperature. The thus stirred solution was
poured into a dilute hydrochloric acid cooled with ice.
The toluene layer was separated from the resulting
mixture. The aqueous layer was extracted once with
toluene. These toluene layers were combined, washed
with water and then with an aqueous saturated sodium
chloride solution, and dried over anhydrous magnesium
sulfate. The solvent was distilled off from the dried
layer under reduced pressure. The resulting residue was
subjected to chromatography on silica gel to obtain 482
mg of propargyl 7-phenylheptanoate.

Yield: 81%

np27-6: 1.4995

Production Example 3
Production of compound (3) by Method A

542 Milligramns of 8-phenyloctanoyl chioride was
added by drops to a mixture of 140 mg of propargyl
alcohol, 198 mg of pyridine and 20 ml of dry toluene
with stirring and ice-cooling. After dropwise addition,
the resultant solution was stirred for additional 12 hours
at room temperature. The thus stirred solution was then
poured into ice water. The toluene layer was separated
from the resulting mixture. The aqueous layer was ex-
tracted once with toluene. These toluene layers were
combined, washed with water and then with an aqueous
saturated sodium chloride solution, and dried over an-
hydrous magnesium sulfate. The solvent was distilled
off from the dried layer under reduced pressure. The
resulting residue was subjected to chromatography on
silica gel to obtain 530 mg of propargyl 8-phenyloctano-
ate.

Yield: 90%

np2-7: 1.4972

Production Example 4
Production of compound. (1) by Method B

A mixture of 1 g of 6-phenylhexanoic acid, 292 mg of
propargyl alcohol, 5 ml of the monohydrate of p-tol-
uenesulfonic acid and 30 ml of benzene is heated under
reflux with stirring while removing formed water by a
molecular sieve 4A. After 12 hours, the reaction solu-
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tion 1s concentrated under reduced pressure and then
subjected to chromatography on silica gel to obtain
propargyl 6-phenylhexanoate.

~ Production Example 5
Production of compound (1) by Method B

Five hundred milligrams of 1-ethyl-3-(3-dime-
thylaminopropyl)carbodiimide hydrochloride was
added to a mixture of 500 mg of 6-phenylhexanoic acid
and 20 ml of dry chloroform at room temperature with
stirring. After the resultant mixture had been stirred for
30 minutes at room temperature, 146 mg of propargyl
alcohol was added thereto at room temperature. There-
after, the resulting mixture was stirred for 12 hours at
room temperature, poured into ice water and extracted
with chloroform. The chloroform extract was washed
with an aqueous saturated ammonium chloride solution
and then with an aqueous saturated sodium chloride
solution, dried over anhydrous magnesium sulfate and
concentrated under reduced pressure. The resulting
residue was subjected to chromatography on silica gel
to obtain 155 mg of propargyl 6-phenylhexanoate.

Yield: 26%

Production Example 6
Production of compound (1) by Method C

Two milliliters of a dry N,N-dimethylformamide
solution of 618 mg of propargyl bromide is added by
drops to a mixture of 1 g of 6-phenylhexanoic acid, 862
mg of potassium carbonate and 20 ml of dry N,N-dime-
thylformamide at room temperature with stirring. After
stirring for 24 hours, the resultant solution is poured
Into an aqueous saturated ammonium chloride solution
cooled with ice. The resulting mixture is then extracted
twice with diethyl ether. The extracts are combined,
., washed with water and then with an aqueous saturated
sodium chioride solution, dried over anhydrous magne-
sium sulfate and concentrated under reduced pressure.
The resulting residue is subjected to chromatography
on silica gel to obtain propargyl 6-phenylhexanoate.

Some of the present compounds thus produced are
shown in Table 2.

- TABLE 2
Compounds of the formula (D)

Compound Physical

number R, Z property
1 H  CcHyr np?>0 1.5031
2 H ~CHy¥z np?’-0 1.4995
3 H  CHy» np?6-7 1.4972
4 H  CcHyy np?5-2 1.4969
5 H  +CHyx np>-! 1.4950
6 H  CHyyp np**® 1.4936
7 H ~-CHyy CH—CH,— np?3-7 1.5016

|
CH3

Formulation examples are shown. In the examples, all
parts are by weight, and the present compounds are
indicated by the compound numbers in Table 2.
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Formulation Example 1
Emulsifiable Concentrate

Ten parts of each of the compounds (1) to (7) is dis-
solved in a mixture of 35 parts of xylene and 35 parts of
dimethylformamide. To the resultant mixture are added
14 parts of polyoxyethylene styrylphenyl ether and 6
parts of calcium dodecylbenzenesulfonate. The result-
ing mixture is thoroughly stirred and mixed to obtain an
emulsifiable concentrate containing each of the com-
pounds (1) to (7) in a concentration of 10%.

Formulation Example 2
Wettable Powder

‘Twenty parts of each of the compounds (1) to (7) is
added to a mixture of 4 parts of sodium lauryl sulfate, 2
parts of calcium lignosulfonate, 20 parts of the fine
powder of synthetic hydrated silicon dioxide and 54
parts of diatomaceous earth. The resulting mixture is
stirred and mixed by a juice mixer to obtain a wettable
powder containing each of the compounds (1) to (7) in
a concentration of 20%.

Formulation Example 3
Dust

One part of each of the compounds (1) to (7) is dis-
solved 1n a suitable amount of acetone. To the resulting
solution are added 5 parts of the fine powder of syn-
thetic hydrated silicon dioxide, 0.3 part of PAP and 93.7
parts of clay. The resulting mixture is stirred and mixed
by a juice mixer. Then, acetone is removed from the
thus stirred mixture by evaporation to obtain a dust
containing each of the compounds (1) to (7) in a concen-
tration of 1%.

Formulation Example 4
Flowable Concentrate

‘Twenty parts of each of the compounds (1) to (7) and
1.5 parts of sorbitan trioleate are mixed with 28.5 parts
of an aqueous solution containing 2 parts of polyvinyl
alcohol. The resulting mixture is finely pulverized, if
necessary, to a particle size of 3u or less with a sand
grinder. To the mixture are added 40 parts of an aque-
ous solution containing 0.05 part of xanthane gum and

0.1 part of aluminum magnesium silicate and then fur-

ther 10 parts of propylene glycol. The resulting mixture
is stirred and mixed to obtain a water-based suspension
formulation containing each of the compounds (1) to (7)
in a concentration of 20%.

Formulation Example 5
Oil Spray

0.1 Part of each of the compounds (1) to (7) is dis-
solved in a mixture of 5 parts of xylene and 5 parts of
trichloroethane. The resulting solution is mixed with
89.9 parts of deodorized kerosene to obtain an oil spray
containing each of the compounds (1) to (7) in a concen-
tration of 0.1%.

Formulation Example 6

Oil-based Aerosol

0.1 Part of each of the compounds (1) to (7), 0.1 part
of d-phenothrin, 10 parts of trichloroethane and 59.8
parts of deodorized kerosene are mixed into a solution.
The resulting solution is put in an aerosol container.
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Then, a valve portion is attached to the container.
Thereafter, 30 parts of a propellant (liquefied petroleum
gas) 1s compressed into the container through the valve
portion to obtain an oil-based aerosol containing each of
the compounds (1) to (7).

Formulation Example 7

Oil-baséd Aerosol

0.1 Part of each of the compounds (1) to (7), 0.2 part
of tetramethrin, 0.1 part of d-phenothrin, 10 parts of
trichloroethane and 59.6 parts of deodorized kerosene
are mixed into a solution. The resulting solution is put in
an aerosol container. Then, a valve portion is attached
to the container. Thereafter, 30 parts of a propellant
(iquefied petroleum gas) is compressed into the con-
tainer through the valve portion to obtain an oil-based
aerosol containing each of the compounds (1) to (7).

Formulation Example 8

Oi1l-based Aerosol

One part of each of the compounds (1) to (7), 7 parts
of kerosene and 32 parts of deodorized kerosene are
mixed into a solution. The resulting solution is put in an
aerosol container. Then,, a valve portion is attached to
the container. Thereafter, 60 parts of a propeliant (lig-
uefied petroleum gas) is compressed into the container
through the valve portion to obtain an oil-based aerosol
containing each of the compounds (1) to (7).

Formulation Example 9
Water-based Aerosol

0.2 Part of each of the compounds (1) to (7), 0.2 part
of d-phenothrin, 5 parts of xylene, 3.6 parts of deodor-
1zed kerosene and 1 part of an emulsifier (Atmos 300, a
registered trade mark of Atlas Chemical Co., Ltd.) are
mixed into a solution. The resulting solution and 50
parts of pure water are put in an aerosol container.
Then, a valve portion is attached to the container.
‘Thereafter, 40 parts of a propellant (liquefied petroleum
gas) is compressed into the container through the valve
portion to obtain a water-based aerosol containing each
of the compounds (1) to (7).

Formulation Example 10
Water-based Aerosol

0.2 Part of each of the compounds (1) to (7), 0.2 part
of d-allethrin, 0.2 part of d-phenothrin, 5 parts of xy-
lene, 3.4 parts of deodorized kerosene and 1 part of an
emulsifier (Atmos 300, a registered trade mark of Atlas
Chemical Co., Ltd.) are mixed into a solution. The
resulting solution and 50 parts of pure water are put in
an aerosol container. Then, a valve portion is attached
to the container. Thereafter, 40 parts of a propellant
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(liquefied petroleum gas) is compressed into the con-

tainer through the valve portion to obtain a water-based
aerosol containing each of the compounds (1) to (7).

Formulation Example 11
Heating Smoking Formulation

One hundred milligrams of each of the compounds
(1) to (7) is dissolved in a suitable amount of acetone. A
porous ceramic plate (length: 4.0 cm, width: 4.0 cm,
thickness: 1.2 cm) is impregnated with the solution to
obtain a heating smoking formulation containing each
of the compounds (1) to (7).
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Formulation Example 12
Poisonous Bait

Ten milligrams of each of the compounds (1) to (7) is
dissolved in 0.5 ml of acetone. The resulting solution
and 5 g of a solid feed powder for animalis (CE-2, a solid
feed powder for breeding; a trade name of Clea Japan,
Inc.) are mixed together uniformly. Thereafter, acetone
1s removed by air-drying to obtain a poisonous bait
containing each of the compounds (1) to (7) in a concen-
tration of 0.2%. |

Formulation Example 13
Mite-controlling Sheet

Each of the compounds (1) to (7) is diluted with
acetone. The resulting solution is dropped to a non-
woven fabric and is allowed to soak into the fabric so
that the fabric contains each of the compounds (1) to (7)
In an amount of 1 g per square meter of the fabric.
Thereafter, acetone is removed from the fabric by air-
drying to obtain a mite-controlling sheet containing
each of the compounds (1) to (7).

Formulation Example 14
Mite-controlling Sheet

Each of the compounds (1) to (7) is diluted with
acetone, and the resulting solution is dropped to a filter

-paper and 1s allowed to soak into the paper so that the

paper contains each of the compounds (1) to (7) in an
amount of 1 g per square meter of the paper. Thereafter,
acetone 1s removed from the paper by air-drying to
obtain a mite-controlling sheet containing each of the
compounds (1) to (7).

The usefulness of the present compounds as an active
ingredient for acaricides will be illustrated with refer-
ence to the following test examples. In the examples, the
present compounds are indicated by the compound
numbers 1 Table 2. The following compound of the
formula (I), wherein Z represents an ethylene group
and (R1)m represents a hydrogen atom, was used as a
comparative compound.

Compound A: propargyl 3-phenylpropionate

Test Example 1

A filter paper of 4 cm in diameter was uniformly
treated with an acetone solution of the test compound
so that the filter paper contained the compound in an
amount of 0.8 g/m= of the filter paper. The thus treated
filter paper was air-dried. An adhesive substance was
coated on the edge of the filter paper in order to prevent
the mites from running away. About 20 heads of each of
common grain mite (Zyrophagus putrescentiae), Der-
matophagoides farinae Hughes and Dermatophagoides
pteronyssinus were freed on the surface of the filter
paper. After one day, the mites were examined for mor-
tality.

Tables 3, 4 and 5 show the results obtained on Tyro-

60 Phagus putrescentiae, Dermatophagoides farinae Hughes

65

and Dermatophagoides pteronyssinus, respectively.

TABLE 3

Activity against Tyrophagus putrescentiae
Compound Mortality (%)

(1) 100
) 100
(3) 100
(4) 100
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TABLE 3-continued
Activity against Tyrophagus putrescentiae
Compound Mortality (%)
(5) 100 5
(6) 100
(7) 100
No treatment 0
TABLE 4 10
Activity against Dermatophagoides farinas Hughes
Compound Mortality (%)
(1) 100
(2) 100 15
(3) 100
4) 100
(7 100
No treatment 0
| 20
TABLE 5
__Activity against Dermatophagoides pteronyssinus
Compound Mortality (%)
() 100 25
(2) 100
(3) 100
4) 100
) 94
(7 100
No treatment 0 30

Test Example 2

A fiter paper of 4 cm in diameter was uniformly 3
treated with an acetone solution of the test compound
so that the filter paper contained the compound in an
amount of 0.8 g/m? of the filter paper. The thus treated
filter paper was air-dried. An adhesive substance was
coated on the edge of the filter paper in order to prevent 4y
the mites from running away. Seven days after treat-
ment, about 20 heads of Dermatophagoides pteronyssinus
was freed on the surface of the filter paper. One day
later (at the 8th day after treatment), the mites were

examined for mortality. Table 6 shows the resuits. 45

TABLE 6
Compound Mortality (%)
(1) 93
2) 98 50
(3) 98
(A) 17
NoO treatment 0
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Thus, it is demonstrated that the present compounds
have an excellent acaricidal activity.

What is claimed is:

1. A propargyl ester compound of the formula (1),

()

R O
i

Z—COCHyC=CH

wherein R!is hydrogen, halogen, C;-Csalkyl or C;~Cy
alkoxy; Z 1s Cs—Cjg alkylene which may be substituted
with C1-C4 alkyl; and m is an integer of from 1 to 5;
with the proviso that when m is an integer of from 2 to
5, the substituents represented by R may be the same or
different. -
2. A propargyl ester compound according to claim 1,
wherein R1and m in the formula (I) are selected so that:
when m is 1, R! is hydrogen, fluorine, chlorine,
C1-C4 alkyl or Ci-C4 alkoxy:

when m 1s 2, one of the substituents represented by
R!is hydrogen, fluorine, chlorine, C1-Cs alkyl or
Ci1-C4 alkoxy, and the other substituent repre-
sented by R! is hydrogen, fluorine, chlorine or
methyl, a

when m is an integer of from 3 to 5, one of the substit-
uents represented by Rlis hydrogen, fluorine, chlo-
rine, C1-C4 alkyl or C1~C4 alkoxy, and the other
substituents represented by R! are independently
hydrogen, fluorine, chlorine or methyl.

3. A propargyl ester compound according to claim 1,
wherein m 1s an 1nteger of from 1 to 2.

4. A propargyl ester compound according to claim 1,
wherein the molecular weight of the propargyl ester
compound falls within the approximate range of from
230 to 300. .

S. A propargyl ester compound of the formula,

O
|
CH,CH,CH,;CH;CH;—COCH;C==CH.

6. An acaricidal composition which comprises an
acaricidally effective amount of a propargyl ester com-
pound according to claim 1 as an active ingredient and
an inert carrier.

7. A method for controlling acarines which com-
prises applying an acaricidal composition according to
claim 6 to a locus where the acarines inhabit.

+ 8. A method for controilling acarines according to

claim 7, wherein the acarines are house dust mites.
* * X *x Xx
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